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Introduction 
 

The objective of this study is to prospectively evaluate novel multiscale measures of heart-rate variability, 

complexity and entropy in a traumatized population undergoing evaluation, resuscitation, and definitive treatment.  

We hypothesize that HRVC will discriminate patients who require rapid escalation of care from those who are 

relatively uninjured.  Our long term goal is to develop a new objective vital sign that can be used as a trauma triage 

tool on the battlefield.  To test this hypothesis, we will examine heart-rate variability, complexity and entropy in 

trauma patients presenting to our Level One trauma center and correlate those findings with standard vital signs, 

interventions, and outcomes.  We have proposed the following specific aims to test this hypothesis and achieve our 

goal. 

 

1. Demonstrate feasibility of real-time HRVC and electrical cardiometry analysis in trauma 

patients  

2. Characterize HRVC and electrical cardiometry changes during trauma evaluation and 

resuscitation  

3. Develop an HRVC and electrical cardiometry-based triage model 

4. Retrospectively apply the developed model to all prospectively evaluated patients  
 

 

Body 
 

PROJECT RESULTS: 

 

All objectives were achieved despite funding withdrawal half way through the study period.   

 

5. Real-time complexity determination has been demonstrated in trauma activation patients.   

6. The real-time measures have been miniaturized into a hand-held device that is portable and user friendly 

7. Triage algorithms have been proposed based upon prospectively collected data on trauma patients 

presenting to our institution. 

8. The algorithm has been tested prospectively and retrospectively 

 

Attached to this report are several peer-reviewed publications that describe, in detail, the development and testing of 

this real-time device and it’s usefulness in triage, including in patients analyzed after the Boston Marathon bombings. 

  

 

 

 

 

Key Research Accomplishments 

 
 Heart rate complexity can be miniaturized and conducted in real time.   

 Real-time analysis with a hand-held device is possible and results in improved trauma patient triage over 

standard existing triage guidelines.   

 Adding electrical cardiometry to HRC-based triage does not improve triage 

 HRC-based triage is valid after a variety of mechanisms of injury, including bunt, penetrating, and blast 

trauma. 

 

 

Reportable Outcomes 

 



This funding directly resulted in three peer-reviewed publications and six abstract presentations at local and 

national meetings. 

 

 

Conclusions 
 

Real-time heart rate complexity if a useful trauma triage tool and may improve detection of impending life-

threatening conditions where standard vital signs do not. 
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